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(1) 



Wherein : 



R1 represents a hydrogen atom or a Ci.b alkyi 
group; 

R2 represents a C^^ aikyi group which maybe sub- 
stituted, a C2.6 alkenyl group which may be substi- 
tuted, a C3.S alkynyl group which may be substitut- 
ed, a cycloalkyi group which may be substitut- 
ed, or a ARYL group which may be substitut- 
ed; 



or R1 and R2 form together a C2.6 alkyiene group 
which may be substituted; 
or R1 and R2 fonn together a chain of fomriula - 
(CH2)2-X-(CH2)2- or 

-(CH2)2 -X-(CH2)3- where X represents a oxygen at- 
om, a sulfur atom, or a nitrogen atom whteh may be 

substituted; 

R3 represents a 2, 3 or 4-pyridyl group optionally 
substituted by a C,^ alkyI group, C^^ alkoxy group 
or a halogen atom; and 

R4 represents a C^^ alkyI group optionally substi- 
tuted by a Cg to ^^Y' group which may be substitut- 
ed. 

And a medbament comprising the said derivative 
or a salt thereof as an active Ingredient which is used 
for preventive and/or therapeutic treatment of a neuro- 
degenerative disease caused by abnormal activity of 
QSKsp such as Alzheimer's disease, Parkinson's dis- 
ease, frontoparietal dementia, corttcobasal degenera- 
tion, Pbk's disease, cerebrovascular accidents, brain 
and spinal trauma, and peripheral neuropathies. 
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Description 

Technical Field 

5 [0001] The present invention relates to compounds that are useful as an active Ingredient of a medicament for pre- 
ventive and/or therapeutic treatment of neurodegenerative diseases caused by abnomnal activity of QSK3p. 

Baclcground Art 

fo [0002] GSK3P (glycogen synthase Icinase 3p) is a proline directed serine, threonine kinase that plays an Important 
roie in the control of metabolism, differentiation and survival. It was initially identified as an enzyme able to phospho- 
rylate and hence inhibit glycogen synthase. It was later recognized that GSK3p was identical to tau protein kinase 1 
(TPK1 ), an enzyme that phosphorylates tau protein in epitopes that are also found to be hyperphosphory lated In Alzhe- 
imer's disease and in several taupathles. Interestingly, protein kinase B (AKT) phosphorylation of GSKSp results in a 
loss of its kinase activity, and rt has been hypothesized that this Inhibition may mediate some of the effects of neuro- 
trophic factors. Moreover, phosphorylation by GSKSP of p-catenln, a protein involved in cell survival, results in fts 
degradation by an ubiquitinitatk>n dependent proteasome pathway. 

Thus, It appears that Inhibition of GSKSp activity may result In neurotrophte activity, indeed there is evkience that 
lithium, an uncompetitive Inhibitor of GSKSp, enhances neuritogenesis in some models and also increases neuronal 
20 survival, through the induction of survival factors such as Bd-2 and the inhibition of the expression of proapoptotic 
factors such as P53 and Bax. 

Recent studies have demonstrated that p-amylold Increases the GSK3p activity and tau protein phosphorylation. More- 
over, this hyperphosphorylatlon as well as the neurotoxic effects of p-antyioid are blocked by lithium chloride and by 
a GSK3p antisense mRNA. These observations strongly suggest that GSK3P may be the link between the two major 
25 pathological processes in Alzheimer's disease : abnomnal APP (Amyloid Precursor Protein) processing and tau protein 
hyperphosphorylatlon . 

Although tau hyperphosphorylatlon results in a destabliizatlon of the neuronal cytoskeleton, the pathotogical conse- 
quences of abnomnal GSK3P activity are, most likely, not only due to a pathologbal phosphorylation of tau protein 
because, as mentioned above, an excessive activity of this kinase may affect survival through the modulation of the 
30 expression of apoptotic and antiapoptotic factors. Moreover, it has been shown that ^-amyloid-induced increase in 
GSK3p activity results in the phosphorylation and, hence the Inhibition of pyruvate dehydrogenase, a ph^otal enzyme 
in energy production and acetylcholine synthesis. 

[0003] Altogether these experimental observations indicate that GSK3P may find application in the treatment of the 
neuropathologk:al consequences and the cognitive and attention deficits associated with Alzheimer's disease, as well 
35 as other acute and chronic neurodegenerative diseases. These include, in a nonllmiting manner, Parkinson's disease, 
frontoparietal dementia, corticobasal degeneration, Pick's disease, cerebrovascular accidents, peripheral neuropa- 
thies, brain and spinal cord trauma. 

Disclosure of the invention 

40 

[0004] An object of the present invention is to provide compounds useful as an active ingredient of a medicament 
for preventive and/or therapeutic treatment of neurodegenerative diseases. More specifically, the object Is to provide 
novel compounds useful as an active ingredient of a medicament that enables prevention and/or treatment of the 
diseases such as Alzheimer's. 

^5 Thus the inventors of the present Invention have identified compounds possessing inhibitory activity against 

GSK3p. 

As a result, tiiey found that compounds represented by the following formula (I) had ttie desired activity and were 
useful as an acth/e ingredient of a medk:ament for preventive and/or therapeutk: treatment of the aforementioned 

diseases. 

so [0005] TTie present invention thus provides pyrimidone derivatives represented by fomriula (I) or salts thereof, sol- 
vates thereof or hydrates thereof: 
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i I 

R2 R4 

10 

(0 

Wherein : 

IS 

R1 represents a hydrogen atom or a C^.g alkyl group; 

R2 represents a C^^ aikyi group, which may be substituted, a allcenyl group, which may be substituted, a 
allcynyl group, which may be substituted, a C3.6 cydoailcyl group, which may be substituted, or a C^^q ARYL 
group, which may be substituted; 
20 or R1 and R2 form together a ailcylene group which may be substituted; 

or R1 and R2 form together a chain of formuia -(CH2)2-X-(CH2)2- or -(CHgjg -X-(CH2)3- where X represents a 
oxygen atom, a suifur atom, or a nitrogen atom which may be substituted; 

R3 represents a 2, 3 or 4-pyridyl group optionally substituted by a C^^ allcyl group, C^^ ailcoxy group or a halogen 
atom; and 

25 R4 represents a alkyl group optionally sut)stituted by a Cg^o group, which may be substituted. 

[0006] According to another aspect of the present invention, there is provided a medicament comprising as an acth^e 
ingredient a substance selected from the group consisting of the pyrimidone derivatives represented by fontiula (I) and 
the physiologically acceptable salts thereof, and the solvates thereof and the hydrates thereof. As preferred embodi- 

30 ments of the medicament, there are provided the aforementioned medicament which Is used for preventive and/or 
therapeutic treatment of diseases caused by abnormal GSKSp activity, and the aforementioned medicament which is 
used for preventive and/or therapeutic treatment of neurodegenerative diseases. As further prefen'ed embodiments of 
the present invention, there are provided the aforementioned medicament wherein the diseases are selected from the 
group consisting of Alzheimer's disease, Parkinson's disease, frontoparietal dementia, cortrcobasal degeneration, 

35 Pick's disease, cerebrovascular accidents, brain and spinal cord trauma, and peripheral neuropathies and the afore- 
mentioned medicament in the fomi of pharmaceutical composition containing the above substance as an active ingre- 
dient together with one or more phamiaceuticai additives. 

[0007] The present Invention further provides an inhibitor of GSKSp activity comprising as an active ingredient a 
substance selected from the group consisting of the pyrimidone derivatives of fonnula (I) and the salts thereof, and 

^ the solvates thereof and the hydrates thereof. 

[0008] According to further aspects of the present invention, there are provided a method for preventive and/or ther- 
apeutic treatment of neurodegenerative diseases caused by abnormal GSKSp activity, which comprises the step of 
administering to a patient a preventively and/or therapeutically effective amount of a substance selected from the group 
consisting of the pyrimidone derivatives of formula (1) and the physiologically acceptable salts thereof, and the solvates 

4S thereof and the hydrates thereof; and a use of a substance selected from the group consisting of the pyrimidone 
derivatives of formula (I) and the physiologically acceptable salts thereof, and the solvates thereof and the hydrates 
thereof for the manufacture of the aforementioned medicament. 

P009] As used herein, the C^^ alkyl group represents a straight or branched alkyl group having 1 to 6 carbon atones, 
for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, isobutyl group, sec-butyl group, 
50 tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, 1 ,1 -dimethytpropyl group, n-hexyl group, isohexyi 
group, and the like; 

[0010] The alkylene group represents a divalent alkyl group; 

[0011] The alkenyl group represents an alkyl group having 2 to 6 carbon atoms and one or two double bond; 
[0012] The C3.6 alkynyl group represents an alkyl group having 3 to 6 cari3on atoms and one or two triple bond; 
S5 [0013] The C^y.Q alkoxy group represents an alkyloxy group having 1 to 6 carison atoms for example, methoxy group, 
ethoxy group, propoxy group, isopropoxy group, butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, 
pentyioxy group, isopentyloxy group, neopentyloxy group, 1.1-dimethylpropyloxy group and the like; 
[0014] The halogen atom represents a fluorine, chlorine, bromine or iodine atom; 
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[001 5] The C1.2 perhalogenated alky) group represents an alkyi group wherein all the hydrogen have been substituted 
by a halogen atom, for example a CF3 or C2F5; 

[0016] The C^^ halogenated alkyi group represents an alkyI group wherein at least one hydrogen has not been 
substituted by a halogen atom; 

[0017] The Cfi^^o 9^^P represents a phenyl group, a naphth-1 -yi group or a naphth-2-yl group; 

[001 8] The Cq_^ q ARYL group for R2 represents an indan-1 -yi ring, an lndan-2-yl ring tetrahydronaphthalen-1 -yl ring, 

tetrahydronaphthalen-2-yl ring, a phenyl group, naphth-1 -yi group or a naphth-2-yl group; 

[0019] The Cejo afyloxy group represents a phenoxy group, a 1 -naphthyloxy group or a 2-naphthyfoxy group; 

[0020] The monoalkylamino group represents an amino group substituted by one C^.e alky group, for example, 

methylamino group, ethylamino group, propylamino group, Isopropylamino group, butylamino group, isobutylamino 

group, tert-butyiamino group, pentylamino group and isopentylamino group; 

[0021] The 02.^2 dialkylamino group represents an amino group substituted by two 0^.5 alkyi groups, for example, 
dimethylamino group, ethylmethylamtno group, diethylamino group, methyipropylamino group and diisopropylamino 
group: 

[0022] The heterocyclic ring having 1-4 hetero atoms selected from oxygen atom, sulfur atom, and nitrogen atom, 
and having total ring-constituting atoms of 5-1 0 represents, for example, a furan ring, dihydrofuran ring, tetrahydrof uran 
ring, pyran ring, dihydropyran ring, tetrahydropyran ring, benzofuran ring, furopyridine ring, Isobenzofuran ring, 
chromene ring, chroman ring, isochroman ring, thiophene ring, benzothk>phene ring, thienopyrkiine ring, pyrrole ring, 
pyrroline ring, pynrolidine ring, imidazote ring, imidazoline ring, imidazoiidine ring, imidazopyridine ring, pyrazote ring, 
pyrazoline ring, pyrazolidlne ring, triazoie ring, tetrazole ring, pyridine ring, pyridine oxide ring, piperidine ring, pyrazine 
ring, piperazine ring, pyrimidine ring, pyridazine ring, indolizlne ring, indole ring, indoline ring, isoindoie ring, isoindoline 
ring, indazole ring, benzimidazole ring, purine ring, quinoiizine ring, quinoline ring, isoquinoline ring, phthafazine ring, 
naphtyridine ring, quinoxaline ring, quinazoline ring, cinnoline ring, pteridlne ring, oxazole ring, oxazolldine ring, isox- 
azoie ring, isoxazolidine ring, thiazole ring, benzothlazole ring, thiazylidine ring, Isothiazole ring, Isothiazolidlne ring, 
dioxane ring, dithian ring, morpholine ring, thiomorpholine ring, phthaiimide ring, tetrahydropyridoindoie ring, tetrahy- 
drolsoquinoline ring, tetrahydrothienopyridine ring, tetrahydrobenzofuropyridlne ring, and the like. 
[0023] When R2 represents a C^.^ alkyi group, a Cg^ alkenyi group, a alkynyl, a cycloatkyi group whteh 
may be substituted, these groups may have 1 or 3 substltuents selected fonm the group consisting of a cydoalkyl, 
a C3.6 cycloalkyloxy group, a C^^ alkoxy, a Ce aryloxy group whteh may be substituted, hydroxyl group, a Cgjo aryl 
group which may be substituted, a heterocyclic ring having 1-4 hetero atoms selected from oxygen atom, sulfur atom, 
and nitrogen atom, and having total ring-constituting atoms of 5-10 which may be substituted. 
[0024] When a Cq^^q aryl group may be substituted, the Cq^^q aryi group may have 1 to 3 substltuents selected from 
the group consisting of a C^^ alkyi group, halogen atom, a 0^.2 perhalogenated alkyi group, a 0^.3 halogenated alkyi 
group, a hydroxyl group, a C^.^ alkoxy group, methylenedioxy group, a nitro, a cyano, an amino, a C-,,6 monoalkylamino 
group, a C2.12 dialkylamino group, a (Ci.e-alkyl)carbonylamlno group, a (Cg io"aryl)cart3onylamino group, a 
alkoxy)cartDonyiamino group, aminocartDonyi group, a (C-,.6-monoalkylamlno)carbonyl group, a (C2.i2-diaikylamino) 
cari>onyl group, a formyl, a Ci.e aikylcarbonyi group, a (OQ^^Q-ary\)catbOT\y\ group, a 0^.5 alkylsulfonyl group, a C3 
arylsulfonyl group, aminosulfonyl group, a C^^ monoall^laminosutfonyl group, a C2.12 dialkylamlnosulfonyl group, or 
a phenyl group; 

[0025] Wherein the C,.g alkyi groups and the C^^ alkoxy groups are optionally substituted by a halogen atom, a 
hydroxyl group, a 0^.5 alkoxy group, an amino, a 0^.3 monoalkylamino group, a 02,12 dialkylamino group, a (Ci.e-alkyl) 
caridonylamino group, a (Cgjo~aryl)cariE>onylamino group, a (Ci.3-alkoxy)cart3onylamlno group, a 0^.3 alkylsulfonylami- 
no group, a 0$ to arylsuifonylamino group or a phenyl group. 

[0026] When a C^^q ARYL group may be substituted, the C^^q ARYL group may have 1 to 3 substltuents selected 
from the group consisting of a C^^ alkyi group, halogen atom, a C|.2 perhalogenated alkyi group, a 0^.3 halogenated 
alkyi group, a hydroxyl group, a C^^ alkoxy group, methylenedioxy group, a nitro, a cyano, an amino, a C-i^ 
monoalkylamino group, a C2.12 diall^lamlno group, a (C^^ alkyl)carbonylamino group, a (C3 aryl)cari3onylamino 
group, a (C^.^ aikoxy)cart)onylamino group. 

[0027] When a C3 a^toxy group may be substituted, the Cg 10 aryl group may have 1 to 3 substltuents as defined 
above for the Cg .,0 aryi group. 

[0028] When the heterocyclic ring having 1-4 hetero atoms selected from oxygen atom, sulfur atom, and nitrogen 
atom, and having a total ring-constituting atoms of 5-10, may be substituted, the heterocyclic ring may have 1 to 3 
substltuents selected from the group consisting of 

a alkyi group, halogen atom, a 0^.2 perhalogenated alkyi group, 
a 0^,3 halogenated alkyi group, a hydroxyl group, aC^^ alkoxy group, a nitro, a cyano, an amino, a C^.g monoalkylamino 
group, a C2.12 dialkylamino group, a (Ci^-alkyl)cari3onylamlno group, a (Cq aryl)cari3onylamlno group, a {C^.^ alkoxy) 
cariDonylamIno group, aminocari>onyl group, a (0^.3 monoalkylamino)cart>onyl group, a (C2.12 dialkylamino)carbonyt 
group, a formyl, a C^^ alkyicarit>onyi group, a (Cq aryl)cart)onyl group, a 0^.3 alkylsulfonyl group, a Cg .,0 arylsulfonyl 
group, aminosulft)nyl group, a C^^ monoalkylarriinosulfonyl. group, a C2.12 diall^amlnosulfonyl group, or a phenyl 
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group; 

[0029] Wherein the C^^ alkyi groups and the C^^ alkoxy group being optionally substituted by a halogen atom, a 
hydroxyl group, a C^^ alkoxy group, an amino, a C^^ monoalkylamino group, a C2.12 dialkylamtno group, a (C^^ all^l) 
carbonylamino group, a (Cgjo aryi)carbonylamino group, a (C^^ alkoxy)carbony!amlno group, aC^^ alkylsulfonylaml- 

s no group, a Cg^o arylsulfonyiamino group or a phenyl group. 

[0030] When the Cq^ alkylene group may be sut)stituted, the C2.6 alkylene group may have substituent 1 to 3 sub- 
stituents selected from a group consisting of a C^^ aikyi group which may be substituted by a Ce,io group which 
may be substituted, a C^^ alkyI group which may be substituted by a heterocyclic ring whteh may be substituted, a 
^6.10 9^uP i^^y substituted, a heterocyclic ring whbh may be substituted; the substituents being as 

10 defined here above. 

[0031] When R1 and R2 form together a chain of formula -(CH2)2-X-(CH2)2- or -(CH2)2 -X-(CH2)3- wherein X repre- 
sents a nitrogen atom whk:h may be substituted, the group NR1R2 represents a piperazlne ring or homopiperazine 
which may be substituted In position 4 by a substituent selected from the group consisting of a Cf^ aikyi group which 
may be substituted by a Ce.io O^oup which may be substituted or by a heterocyclic ring which may be substituted; 
a Ce^io ^17' group which may be substituted or a heterocycib ring which may be substituted, the substituents being as 
defined hereabove. 

[0032] The compounds represented by the aforementioned f omnula (I) may f omn a sail Examples of the salt include, 
when an acidte group exists, salts of alkali metals and alkaline earth metals such as lithium, sodium, potassium, mag- 
nesium, and calcium; salts of ammonia and amines such as methylamine, dimethylamine, trimethyiamine, dtcyclohex- 

20 ylamlne, tris(hydroxymethyl)aminomethane, N,N-bis(hydroxyethyi)piperazine, 2-amino-2-methyl-1-propanol, eth- 
anoiamine, N-methylglucamine, and L-gtucamine; or salts with basic amino acids such as lysine, 5-hydroxylysine, and 
arginine. The base-addition salts of acidic compounds are prepared by standard procedures well known in the art. 
[0033] When a baste group exists, examples include salts with mineral acids such as hydrochloric acid, hydrobromk; 
acid, sulfuric acid, nitrte acid, phosphoric acid; salts with organte acids such as methanesuifonic acid, benzenesuffonic 

25 acid, p-toluenesuifonic acid, acetic acid, propionic acid, tartaric acid, fumaric acid, maleic acid, malic acid, oxalic acid, 
succinic acid, citric acid, benzoic acid, mandelic acid, cinnamic acid, lactic acid, glycolic acid, glucuronic acid, ascorbb 
acid, nicotinic add, and salicylic acid; or salts with ackite amino acids such as aspartic acid, and glutamic acki. 
[0034] The acid-addition salts of the baste compounds are prepared by standard procedures well know in the art 
which Include, but are not limited thereto, dissolving the free base In an aqueous alcohol solution containing the ap- 

$0 propriate actd and isolating the salt by evaporating the solution, or by reacting the free base and an acid in an organic 
solvent, in which case the salt separates directly, or is precipitated with a second organic solvent, or can be obtained 
by concentration of the solution. The acids which can be used to prepare the acid-addition salts include preferably 
those whteh produce, when combined with the free base, pharmaceutically-aoceptable salts, that is, salts whose anions 
are relatively innocuous to the animal organism in pharmaceutical doses of the salts, so that the beneficial properties 

3S inherent in the free base are not compromised by side effects ascribabie to the anions. Although medicinally acceptable 
salts of the basic compounds are preferred, all acid-addition salts are within the scope of the present invention. 
[0035] in addition to thepyrimidonederivath/es represented by the aforementioned fomiula (I) and salts thereof, their 
solvates and hydrates also fall within the scope of the present invention. The pyrimidone derivatives represented by 
the aforementioned fom^uia (i) may have one or more asymmetric cariaon atoms. As for the stereochemistry of such 

40 asymmetric cartDon atoms, they may independently be In either (R) and (S) configuration, and the pyrimidone derivative 
may exist as stereoisomers such as optical isomers, or diastereoisomers. Any stereoisomers in pure form, any mixtures 
of stereoisomers, racemates and the like fall within the scope of the present invention. 

[0036] Examples of prefen^ compounds of the present invention are shown In table 1 hereinafter. However, the 
scope of the present invention is not limited by these compounds. 
^ [0037] Preferred compounds of the present invention represented by formula (i) include also: 

(1 ) Compounds wherein R3 represents a 3- or 4-pyridyl group and more preferably 4-pyridyl group, which may be 
substituted by a 0^.2 group, 0^.2 alkoxy group or a halogen atom; 

(2) R1 represents a hydrogen atom or a 0-\.Q alkyI group and R2 represents a C1.6 alkyi group which may be 
so substituted, a cyctealkyi group which may be subtituted, an indanyl group which may be subtituted; 

(3) R1 and R2 form together a C2.6 alkylene group. 

[0038] More prefen^d compounds of the present invention represented by formula (1) include also: 

S5 (1) Compounds wherein R3 represents an unsubstltuted 4-pyridyl group; R1 represents a hydrogen atom or a 

(2) R1 represents a hydrogen atom or a C^.g aikyi group and R2 represents a C-^.^ aikyi group substituted by a 
phenyl or substituted phenyl group, an indole ring or a substituted indole ring, a thiophene or substituted thiophene 
ring. 
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(3) R1 represents a hydrogen atom or a C^^ alkyl group and R2 represents an indanyl group or an substituted 
indanyl group. 

[0039] Particularly preferred compounds of the present Invention represented by formula (I) Include: 

2-[[2-(phenyl)ethyl]amlno ]-3-methyl-6-pyridln-4-ylpyrlmidin-4(3H)-one, 

2-[I2-(4-methoxyphenyl)ethyQamlno ]-3-methyl-6-pyrldln-4-ylpyrimldin-4(3H)-one, 

2-[[2-(3-methoxyphenyl)ethyl]amino ]-3-methyl^i3yridln-4-ylpyrimldin-4(3H)-one, 

2-[[2-(2-methoxyphenyOethyOamino]-3-methyl-6-pyridln-4-ylpyrimidln-4(3H)-6ne, 

2-[[2-(2-fluorophenyl)ethyl]amino ]-3-methyl-6-pyridin-4-ylpyrimidln-4(3H)-one, 

2-[[2-(3-f!uorDphenyl)ethyl]amino ]-3-methyl-6-pyrldin-4-ylpyrlmldln-4(3H)-one, 

2-[[2-(4-fluorophenyl)ethyOamlno]-3-methyl-^-pyridln-4-ylpyrlmldin-4(3H)-^ 

2-[|2-(4-bromopheny06thyqammo ]-3-methyl-6-pyr1din-4-ylpyrlmldtn-4(3H)>one, 

2-[[2-(2-chlorophenyl)ethyOamino ]-3-methyl-6-pyridln-4-ylpyrimidin-4(3M)-one, 

2-([2-(2,4-dlchlorophenyl)ethyl]amino ]-3-methyl-6-pyridin-4-ylpyrimldin-4(3H)-one, 

2-[[2-(4-amlnophenyl)ethyOamino ]-3-methyl-6-pyridin-4-ylpyrlmidin-4(3H)-one, 

2-[[2-(3,4-dimethoxyphenyl)ethyQamlno]-3-methyl-6-pyrldln-4-ylpyrimidln-4(3H^ 

2-[[2-(2,5-dlmethoxyphenyl)ethyl]amlno]-3-methyl-6-pyridln-4-ylpyrimidin-4(3i^^ 

2-[[2-(4-chlorophenyl)ethyOamlno]-3-methyl-6-pyridin-4-ylpyrimldln-4(3H)-one, 

2-[[2-(4-hydroxyphenyl)ethyl]amino ]-3-methyl-6-pyridin-4-ylpyrimldin-4(3H)-one, 

2-[[2-(4-methylphenyl)ethyl]amlno ]-3-methyl-6-pyrldin-4-ylpyrimidln-4(3H)-one 

2-[[2-(4-amlno8ulfonylphenyl)ethyl]amlno]-3-methyl-6-pyridin-4-ylpyrlmldln-4(3 

2-[[2-(3-chlorophenyl)ethyl]amino ]-3-methyl-6-pyridln-4-ylpy rimldln-4(3H)-one , 

2-[[2-(thiophen-2-yl)ethyl]amlno ]-3-methyl-6-pyridin-4-ylpyrimldln-4(3H)-one, 

2-|I4-(phenyl)butyl]amino ]-3-methyl-6-pyridin-4-ylpyrlm}dln-4(3H)-one, 

2-[[2-(4-phenylmethoxyphenyl)ethyl]amino]-3-methyl-6-pyridln-4-yIpyrimidin-4{3H)-one 

2^I2-(4-phenyIphenyl)ethyOamlno]-3-methyl-6-pyridln-4-ylpyrimldln-4(3H)-one, 

2-[(phenylmethyl)amlno ]-3-methyl-6-pyridin-4-ylpyrfmidin-4(3H)-one, 

2-[[{2-methoxyphenyl)methyl]amino ]-3-methyl-6-pyridin-4-ylpyrimidin-4(3H)-one, 

2-[[2-(2,5-dlmethoxyphenyl)ethyl]methylamlno]-3-methy(-6-pyridln-4-ylpyrimldln-4(3H)-one, 

2-in3-{3-am!nopropoxy)phenylJmethyl]amino]-3-methyl-6-pyridin-4-ylpyrimldin-4(3H)-4(3H^ 

2-[[[3-(amlnomethyl)phenyQmethyl]amlno]-3-methyl-6-pyridin-4-ylpyrimldin-4(3H)-one, 

2-n[3-(phenyl)propyl]amlno]-3-phenylmethyl-6-pyrldln'4-ylpyrimldln-4(3H)-^ 

2-[[2-(1H-indol-3-yl)ethyl]amlnol-3-methyh6-pyridin-4-ylpyrimidln-4(3H^ 

2-[[2-(5-methoxy-1H-lndol-3-yl)ethyl]amino]-3"methyl-6-pyndln-4-ylpyrimidln'4 

2-[[2-(6-phenylmethoxy-1H-lndol-3-yl)ethyOamino]-3-methyl-6-pyrldin-4-ylpyrimldln-4(3H^ 

2-[[2-(7-methyl-1H-lndoh3-yl)ethyOamlno]-3-methyl-6-pyrldln-4-ylpyrlmldln-4(3h9 

2-|I2-(1-methyl-1H-lndol-3-yl)ethylIamlno]-3-methyl-6-pyridln-4-ylpyrlml^^ • 

2-[[2-(1-methyl-1H-lndol-3-yl)ethyl]methylaminoJ-3-methyl-6-pyridln-4-ylpyrlmldin-4(3h^ 

2-(cyclopentylamlno)-3-methyl~6-pyridin-4-y!pyrlmldln-4(3H)-one, 

2-(ethylamino)-3-methyl-6-pyrldln-4-ylpyrlmldin-4(3H)-one, 

2-[( indan-2-yl)amlno ]-3-methyl-6-pyridin-4-ylpyrlmidin-4(3H)-one, 

2-(plperidln-1-yl)-3-methyl-6i)yridln-4-ylpyrjmidln-4(3H)-one, 

2-(pynrolidln-1-yl)-3-methyl-6-pyrldln-4-ylpyrimidin-4(3H^^ 

As a further object, the present Invention concerns also methods for preparing the pyrtmidone compounds represented 
by the aforementioned f onnuia (I). 

These compounds can be prepared, for example, according to the methods explained beiow. 
1. Preparation Method 1 

[0040] Pyrlmldonecompounds represented by the aforementioned fomiula (I) may be prepared according to scheme 
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Scheme 1 




R4-Y 
(IV) 




(III) 



(II) 



HNR1R2 
(V) 




[0041] (In the above scheme the definition of R1 , R2, R3 and R4 are the same as those already describe above for 
compounds of fonnula (I)). 

[0042] The 2-methylthio derivative represented by the above formula (Iti), wherein R3 is as defined for compound 
of fonnula (I), is allowed to react with a compound of fomiula (tV), wherein Y represents a halogen atom such as for 
example a bromine or iodine In the presence of a base such as for example potassium carbonate, to obtain a compound 
of fonnula (II). The reaction may be carried out in aprotic polar solvents such as fomnamlde, N,N-dimethyifonrnamide, 
N ,N-dimethylacetBmide, N-methylpyrrolidone and the like, at a suitable temperature ranging from -1 0 to + 20 under 
ordinary air. 

[0043] Compound of fonnula (tl) may then react with an amine of formula (V) to obtain the compound of the afore- 
mentioned fonnula (t). The reaction may be carried out In pyridine In presence of 1,8^1azablcyclo[5.4.0]undec-7-ene 
(DBU), at a suitable temperature ranging from aS^'C to reflux temperature. 
[0044] Compound of fonnula (HI) may be prepared according to the method defined In scheme 2. 



Scheme 2 



R3 



RO^O 



(VI) 



SCH, 
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[0045] (In the above scheme R represents an alkyi group and the dennttion of R2 and R3 are the same as those 
already described for compound of fonmuia (I).) 

[0046] According to this method, the 3-ketoester of fomfiula (VI) Is allowed to react with a2-methyl-2-thlopseudourea 
sulfate in the presence of a base such as potassium hydroxide. The reaction may be can-led out In solvent such as 
water or an alcohol, such as ethanol, propanol and butanol, at a suitable temperature ranging from 25-1 00*C under 
ordinary air. 

[0047] Compounds of fomiula (IV), (V) and fomnula (VI) are commercially available or may be synthesized according 
to known methods of one skilled In the art. 

[0048] For example compounds of formula (VI), wherein R, R2 and R3 are as defined above, can be prepared by 
reacting a nteotinfc acid optionally substituted by a C^^ alkyI group. C^^ alkoxy group or an halogen, with a malonic 
acid monoester. The reaction can be can-led out using methods well known to one skilled In the art, such as for example 
in presence of a coupling agent such as 1,1'-carbonylbis-lH-lmidazole in a solvent such as a tetrahydrofuran at a 
temperature ranging from 20 to 70^C. 

2. Preparation method 2 

[0049] Alternatively pyrlmldone compounds represented by the aforementioned fomiula (1) may be prepared accord- 
ing to scheme 2. 



Scheme 2 




(') (1) 

Wherein R1 ( or R2 ) * H Wherein R1 ( or R2 ) = 

optionally substituted alkyl group 

[0050] Compounds of formula (I) wherein R1 (and/or R2) represents a hydrogen atom, can be alkylated by methods 
well known to one skilled in the art such as, for example, by reacting (I), wherein R1 and/or R2 represents a hydrogen 
atom, with sodium hydride, in an aprotte polar such as dimethylacetamide or dimethytformamide at a temperature 
ranging from 0» to ^0\ An alkylating agent such as an optionally substituted alkyl hallde is then added to obtain 
the compound of the above mentioned fomiula (I) wherein R1 and/or R2 represents an optionally substituted C. « alkyl 
alkyl group. 

[0051 1 In addition when applicable, compound of fomnula (I) can be derlvatised affording other compounds of fomiula 
(I), using well known methods In the art, for example when the Cgjo groups.or the heterocyclfc ring Is substituted 
by a hydroxyl group, the hydroxyl group can be alkylated to give a C^^ alkoxy group, or when the 06.^0 ARYL group, 
the Ce^^o afy' group orthe heterocyclic ring is substituted by an amino group or an aminoalkyi group, the amino function 
can be alkylated, acylated, etc... to give the con-esponding derivatives. 

[0052] in the above reactions, protection or deprotectlon of a functional group may sometimes be necessary. A 
suitable protecting group can be chosen depending on the type of a functional group, and a method described In the 
literature may be app lied. Examples of protecting groups, of protection and deprotectlon methods are given for example 
in Piotective groups in Origanic Synthesis Greene et al„ 2nd Ed. (John Wiley & Sons, Inc.. New Yoric). 
[0053] The compounds of the present invention have inhibitory activity against GSK3p. Accordingly, the compounds 
of the present Invention are useful as an active Ingredient for the preparation of a medicament, which enables preventive 
and/or therapeutic treatment of neurodegenerative diseases such as Alzheimer's disease. In additk>n, the compounds 
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of the present invention are also useful as an active ingredient for the preparation of a medicament for preventive and/ 
or therapeutic treatment of Parldnson's disease, frontoparietal dementia, cortlcobasal degeneration, Pick's disease, 
cerebrovascular accidents, brain and spinal cord trauma, and peripheral neuropathies. 

[0054] The present Invention further relates to a method f ortreating neurodegenerative diseases caused by abnormal 
5 activity of GSKsp and of the aforementioned diseases which comprises administering to a mammalian organism in 
need thereof an effective amount of a compound of the fomiuia (1). 

[0055] As the active Ingredient of the medicament of the present Invention, a substance may be used which is selected 
from the group consisting of the compound represented by the aforementioned formula (I) and phanmacologically 
acceptable salts thereof, and solvates thereof and hydrates thereof. The substance, per se. may be administered as 

10 the medicament of the present invention, however, it Is desirable to administer the medicament in a forni of a pharma- 
ceutical composition which comprises the aforementioned substance as an active ingredient and one or more of phar- 
maceutical additives. As the active Ingredient of the medicament of the present invention, two or more of the afore- 
mentioned substances may be used In combination. The above pharmaceutical composition may be supplemented 
with an active ingredient of another medicament for the treatment of the above mentioned diseases. A type of the 

IS phamriaceutical composition is not particularly limited, and the composition may be provided as any fomfiulatlon for oral 
or parenteral administration. For example, the pharmaceutical composition may be fomiulated, for example, in the form 
of phannaceutlcal compositions for oral administration such as granules, fine granules, powders, hard capsules, soft 
capsules, syrups, emulsions, suspensions, solutions and the like, or in the form of phamriaceutical compositions for 
parenteral administrations such as injections for intravenous, intramuscular, or subcutaneous administration, drip in- 

20 fusions, transdemnai preparations, transmucosal preparations, nasal drops, inhalants, suppositories and the like. In- 
jections or drip infusions may be prepared as powdery preparations such as In the fomn of lyophilized preparations, 
and may be used by dissolving just before use In an appropriate aqueous medium such as physiological saline. Sus- 
tained-release preparattons such as those coated with a polymer may be directly administered Intracerebrally. 
[0056] Types of pharmaceutical additives used for the manufacture of the phamriaceutical composition, content ratios 

25 of the phanmaceutical additives relative to the active ingredient, and methods for preparing the phannaceutfcal com- 
position may be appropriately chosen by those-skilled in the art. Inorganic or organic substances, or solid or liquid 
substances may be used as phanmaceuttcat additives. Generally, the pharmaceuttoai additives may be incorporated 
In a ratio ranging from 1% by weight to 90% by weight based on the weight of an active ingredient. 
[0057] Examples of exclplents used for the preparation of solid phamriaceutical compositions include, for example, 

30 l^tose, sucrose, stanch, talc, cellulose, dextrin, kaolin, calcium carbonate and the like. For the preparation of liquid 
compositions for oral administration, a conventional Inert diluent such as water or a vegetable oil may be used. The 
liquid composition may contain, in addition to the inert diluent, auxiliaries such as moistening agents, suspension aids, 
sweeteners, aromatics, colorants, and preservatives. The liquid composition may be filled In capsules made of an 
absorbable material such as gelatin. Examples of solvents or suspension mediums used for the preparation of com- 

3s positions for parenteral administration, e.g. Injections, suppositories. Include water, propylene glycol, polyethylene 
glycol, benzyl alcohol, ethyl oleate, lecithin and the like. Examples of base materials used for suppositories include, 
for example, cacao butter, emulsified cacao butter, lauric lipid, witepsol. 

[0058] Dose and frequency of admlnistralion of the medicament of the present invention are not particularly limited, 
and they may be appropriately chosen depending on conditions such as a purpose of preventive and/or therapeutic 
40 treatment, a type of a disease, the body weight or age of a patient, severity of a disease and the like. Generally, a daily 
dose for oral administration to an adult may be 0.01 to 1 ,000 mg (the weight of an active ingredient), and the dose may 
be administered once a day or several times a day as divided portions, or once in several days. When the medicament 
is used as an injectton, administrations may preferably be perfomned continuously or intermittently in a daily dose of 
0.001 to 100 mg (the weight of an ac^ve Ingredient) to an adult. 

45 

Chemical Examples 

[€059] The present invention will be explained more specifically with reference to the following general examples, 
however, the scope of the present inventk>n Is not limited to these examples. 

50 

Example 1 : Preparatbn of substituted 2-«mlno-3-methyipyrimidinones (method 1) 

1.1. Preparation of Ethyl 3-(4-pyr1dyl)-3-oxopropionate 

S5 [0060] Isonicotlnic acid (35.56 g, 289 mmol) was added to a solution of 1 ,1 '-carbonylbis-l H-imldazole (46.98 g, 290 
mmol) In tetrahydrofuran (700ml), and the resulting solution was stirred for 1 .5 hr at 50^*0. After cooling to room tem- 
perature, malonte acid monoester potassium salt (51 .7 g, 304 mmol) and magnesium chiorkle (34.33 g. 361 mmol) 
were added, and the mixture was refluxed for 1 hr and then heated at 50*C for 6 hr. The solvent was removed under 
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reduced pressure and the residue was quenched by the addition of dilute acetic acid. The organic layer was extracted 
with ethyl acetate (3 times) and the combined extracts were washed with dilute aqueous sodium bicarbonate and brine, 
and were concentrated under reduced pressure. The residue was purified by silica gel column chromatography (eluent; 
hexane/ethyl acetate = 2/1 to 1/1) and recrystalilzatlon from hexane - ethyl acetate gave 41.52 g (74%) of the title 
s compound. 

1 .2. Preparation of 2-(Methylthlo)-6-pyridinyl-4-ylpyrimldln-4(1 H)-one 

[0061] To a solution of 5.76 g (20.7 mmol) of 2-methyl-2-th!opseudoiurea sulfate in 48 ml of water was added 4.85 
10 g (86.52 mmol) of potassium hydroxide. The mixture was agitated and 8.0 g (41 .4 mmol) of ethyl 3-(4-pyridyl)-3-oxo- 
proplonate was added and stimng was maintained for 48 hours. 

The precipitate was recovered by filtration and was washed with water and then ether. The product was dried at 90^C 
In vacuo to give 6.26 g, 69% of white solid. 
Mp : 328-330*»C. 

15 

1.3. Preparation of 3-methyl-2-(methylthio)-6-pyridin-4-yl-pyrimidin-4(3H)-one 

[0O82] To 3.0 g (1 3.7 nnmol) of 2-m6thylthlo-6-(4-pyridyl)pyrimldin-4-one in 50 ml of dimethytfbmiamlde was added 
2.08 g (15.05 mmol) of potassium carisonate, followed by 0.85 ml (13.68 mmol) of methyl iodide at O^C and stirring 
20 was maintained for 1 .5 hours. 

The reaction mixture was added to cold water and extracted with dichloromethane. The solvent was evaporated and 
the resulting solid was purified by chromatography on silica gel, eiuting with a mixture of dichioromethane/methanol 
(99:1 to 90:1 0) to give 2.36 g, 78% of a white solid. 
Mp.176-178»C. 

25 

1 .4. Preparation of substituted 2-amino^-methylpyrimidinones 

[0063] A solution of 1 equivalent of 3-methyl-2-(methyfthio)-6-pyridin-4-yl-pyrlmldin-(3H)-one and 1 -5 equivalents of 
an amine of fomiula HNR4R5 were suspended in pyridine (0.1-1M) containing 3 equivalents of the DBU (1 ,8-diazabl- 
30 cyclo[6.4.0]undec-7-ene) and was refluxed 24 hours. 

The cooled solution was traated with a saturated aqueous solution of ammonium chloride and extracted with dichlo- 
romethane. The organic layer was dried and evaporated to give crude product which was purified by chromatography 
on silica gel. 

35 2. Preparation of substituted 2-ailcylamino-3-alkylpyrimidinones (method 2) 

[0064] To a cooled (0^*0) solution of substituted 2-amino-3Hiiethylpyrlmidinone (1 equivalent, 0.1 mo(e) in N,N- 
dimethylacetamide (0.35 ml) was added sodium hydride (0.11 mmole). The mixture was stirred for 5 min and alkyi 
iodide (0.1 mmole) was added, stirred for further 20 min at 0"C and the for 40 mIn at room temperature. Water (1 0 ml) 
40 was added, and the reaction mixture was extracted with ethyl acetate (3x 3 ml). The organic phases was separated, 
dried over sodium sulfate and evaporated to afford a residue which was purified by chromatograpy on silica gel. 
[0065] A list of chemical structures and physical data for compounds of the aforementioned fomiula (I) illustrating 
the present invention is given in table 1 . The compounds have been prepared according to the examples. 



Table 1 : on following pages 

Me represents a methyl group 
Ph represents an phenyl group 



so 



55 



In the table : 
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R3 = 4-pyridyl 



I 

R1 



No. 


Rl 


R2 


R4 


m.p. CO 


[M+HJ' 


J 


n 




M6 


1qo-1o7.0 




o 

d 


14 

n 




iwe 


I42.4-14Z.O 


337 




LI 




MQ 




337 




u 


— O 


lVi6 


149.2-149.0 


33/ 


5 


H 






Ifi^ 0-187 2 


325 


6 


H 




Me 


158.9-159.2 


325 


7 


H 




Me 


178.8-178.9 


325 
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8 


H 




Me 


192.2-192.3 


386 


5 














10 


9 


H 




Me 


175.2-175.4 


341 


15 


10 


H 




Me 


189.5-189.7 


376 


20 


11 


H 




Me 


197.3-197.5 


322 


25 






V I 










12 


H 




Me 


187.0-187.1 


367 




13 


H 




Me 


180.&-181.3 


367 


35 






o— 










14 


H 




Me 


165.3-165.5 


341 


An 






^ — ((^ V-ci 








4S 


15 


H 




Me 


257.4-257.9 


323 




16 


H 




Me 


184.7-185 


321 


SO 
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5 


17 


H 




Me 




386 


10 


18 


H 


CI 


Me 


162.8-163 


341 


IS 


19 


H 




Me 


171.7-171.9 


313 


20 
25 


20 


H 




Me 


- 


335 


30 


21 


H 




Me 


169.7-169.8 


413 


$S 


22 


H 




Me 


175.4-175.6 


383 


40 


23 


H 




Me 


- 


293 


45 


24 


H 




Me 


- 


323 


50 


25 


Me 


o— 


Me 




381 
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26 


H 




Me 


193-196 O 




27 


H 




Me 


193-1970 


m 


28 






CH2-Ph 


218-221 


- 


29 


H 




Me 


217-218 r) 


346 


30 


H 




Me 


242.7-243.0 


376 


31 


H 


ro 


Me 


168.4-168.6 


452 


32 


H 




Me 


217.2-217.3 


360 


33 


H 




Me 


- 


360 


34 


Me 




Me 




374 
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35 


H 




Me 




271 


5 














10 


36 


H 


Et 


Me 


239-241 n 


231 


IS 


37 


H 




Me 


211.5-211.8 


319 


20 

2S 


38 






Me 


228-230 (**^ 


271 




39 




-(CH2)4- 


Me 




257 


30 















All compounds are bases, oxcept (*) : dihydrochloride, (**) : oxalate 
and (^} : tartrate 

35 



Test Example: Inhibitory activity of the medicament of the present invention agalnet GSK3p: 

[0066] Two different protocols can be used. 

40 [0067] In a first protocol : 7.5 \M of prephosphorylated GS1 peptide and 1 0 ATP (containing 300,000 cpm of 
33P-ATP) were incubated in 25 mM Tris-HCI, pH 7.5, 0.6 mM DTT, 6 mM MgClg, 0.6 mM EGTA, 0.06 mg/irni BSA buffer 
for 1 hour at room temperature in ttie presence of GSKSbeta (total reaction volume : 100 microliters). 
[0088] In a second protocol : 4.1 \M of prephosphorylated GS1 peptide and 42 (iM ATP (containing 260.000 cpm 
33P-ATP) were Incubated in 80 mM Mes-NaOH, pH 6,5, 1 mM Mg acetate, 0.5 mM EGTA, 5 mM 2-mercaptoethanol, 

45 0.02% Tween 20, 1 0% glycerol buffer for 2 hours at room temperature In the presence of GSKSbeta. Inhibitors were 
solubitised in DMSO (final solvent concentration In the reaction medium, 1%). 

[0069] The reaction was stopped with 100 microliters of a solution made of 26 g polyphosphoric acid (65% P2O5), 
126 ml 85% H3P04, HgO to 500 ml and then diluted to 1 :100 before use. An aliquot of the reaction mixture was then 
transferred to Whatman P81 cation exchange filters and rinsed with the solution described above. Incorporated 33P 
so radioactivity was detennlned by liquid scintillation spectrometry. 
The phosphorylated GS-1 peptide had the following sequence : 
NH2-YRRAAVPPSPSLSRHSSPHQS(P)EDEE-COOH. 

P)070] The GSIC3P inhibitory activity of the compounds of the present invention are expressed in IC5Q, and as an 
illustration the range of \0^b of the compounds in table 1 1s between 0.1 to 10 micromolar concentrations. 

55 
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Formulation Example 
(1) Tablets 

[0071] The Ingredients below were mixed by an ordinary method and compressed by using a conventional apparatus. 



Compound of Example 1 


30 mg 


Crystalline cellulose 


60 mg 


Corn starch 


100 mg 


Lactose 


200 mg 


Magnesium stearate 


4mg 



(2) Soft capsules 

[0072] The ingredients below were mixed by an ordinary method and filled In soft capsules. 



Compound of Example 1 


30 mg 


Olive oil 


300 mg 


Lecithin 


20 mg 



(1) Parenteral preparations 

[0073] The ingredients below were mixed by an ordinary method to prepare injections contained in a 1 ml ampoule. 



Compound of Example 1 


3mg 


Sodium chloride 


4mg 


Distilled water for injection 


1 ml 



Industrial Applicability 

[0074] The compounds of the present invention have GSKsp inhibitoiy activity and are useful as an active ingredient 
of a medicament for preventive and/or therapeutic treatment of neurodegenerative diseases caused by abnomnal ac- 
tivity of GSK3p. 

Claims 

1 . A pyrimidone derivative represented by fonnula (1) or a salt thereof, or a soh/ate thereof or a hydrate thereof: 




(I) 



Wherein : 

R1 represents a hydrogen atom or a C^^ alkyi group; 
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R2 represents a C^,q alkyi group which may be substituted, a C^^ alkenyl group which may be substituted, a 
03.5 alkynyl group which may be substituted, a cyctoalkyl group wh»h may be substituted, or a Ce.io 
ARYL group which may be substituted; 

or R1 and R2 form together a O^^ alkyiene group which may be substituted; 
5 or R1 and R2 fomfi together a chain of formula '(CH2)2-X-(CH2)2- or -(CH2)2 -X-CCHgja- where X represents 

a oxygen atom, a sulfur atom, or a nitrogen atom which may be substituted; 

R3 represents a 2, 3 or 4-pyridyl group optionally substituted by a C^^ alkyI group, C^^ alkoxy group or a 
halogen atom; and 

R4 represents a C^^ alkyt group opttonally substituted by a C^ao 9<^UP which may be substituted. 

10 

2. A pyrlmldone derivative or a salt thereof, or a solvate thereof or a hydrate thereof according to daim 1 , wherein 
R3 represents an unsubstituted 4-pyrtdyi group. 



3. A pyrlmldone derivative or a salt thereof, or a solvate thereof or a hydrate thereof according to claim 2, wherein 
IS R1 represents a hydrogen or a C^.g aikyi group and R2 represents a C^^ alkyi group which may be substituted, 

a cycioalkyi group, an indanyl group which may be substituted; 

4. A pyrimidone derivative or a salt thereof, or a solvate thereof or a hydrate thereof according to claim 2, wherein 
R1 and R2 forni together a C^^ alkyiene group. 

20 

5. A pyrimidone derivative or a salt thereof, or a solvate thereof or a hydrate thereof according to claim 2, wherein 
R1 is an hydrogen or a C^^ alkyI group and B2 represents a 0^.5 alkyi group substituted by a phenyl or substituted 
phenyl ring, an indole ring or a substituted Indole ring a thiophene or a substituted thiophene ring. 

25 6. A pyrimidone derivative or a salt thereof, or a solvate thereof or a hydrate thereof according to claim 3, wherein 
R1 Is a hydrogen atom or a C^^ alkyI group and R2 represents an indanyl group or an substituted indanyl group. 



7. A pyrimidone derivative which is selected from the group consisting of: 



30 2-[I2-(phenyl)ethyllaminol-3-methyl-6-pyridin-4-ylpyrimidin-4(3H)-one, 

2-([2-(4-methoxyphenyl)ethyl]amino]-3-methyl-€-pyridin-4-ylpyrimidin-4(3H)-one, 
2-II2-(3-methoxyphenyi)ethyl]amino ]-3-methyl-6-pyrldln-4-yipyrimidin-4(3H)-one, 
2-[[2-(2-methoxyphenyi)ethylJamino ]-3-methyl-6-pyridin-4-ylpyrimidin-4(3H)-one, 
2-[[2-(2-fluorophenyl)ethyl]amino]-3-methyl-6-pyridin-4-ylpyrimldin-4(3H)-one, 

35 2-[I2-(3-fluorophenyl)ethyl]amino ]-3-methyl-6-pyridin-4-ylpyrlmidin-4(3H)-one, 

2-[[2-(4-fluorophenyl)ethyl]amino ]-3-methyi-6-pyrldin-4-ylpyrimidin-4(3H)-one, 
2-[[2-(4-bromophenyl)ethyl]amino ]-3-methy!-6-pyridln-4-yipyrlmidln-4(3H)-one, 
2-|[2-(2-chiorophenyl)ethyi]amino ]-3-methyl-6-pyridin-4-yipyrlmidin-4(3H)-one, 
2-|I2-(2,4-dlchlorophenyl)ethyl]amlno ]-3-methyl-6-pyridin-4-ylpyrimidin-4(3H)-one, 

40 2-[[2-(4-amlnophenyl)ethyl]amino]-3-methyl-6-pyrldin-4-ylpyrimidin-4(3H)-one, 

2-[[2-(3,4-dlmethoxyphenyI)ethyl]amino]-3-methyl-6-pyridln-4-ylpyrimidin-4(3H)-one, 
2-tt2-{2,5-dlmethoxyphenyl)ethyl]amino]-3Hnethyl-6-pyridln-4-ylpyrlmldln-4(3H)-one, 
2-[[2-(4-chlorophenyl)ethyl]amino ]-3-methyl-6-pyridin-4-ylpyrlmidln-4(3H)-one, 
2-p-(4-hydroxyphenyl)ethyl]amino ]"3-methyl-6-pyridln-4-ylpyrimldin-4(3H)-one, 

^ 2-[[2-(4<nethylphenyl)ethyl]amino]-3HTiethyl-6-pyridin-4-ylpyrimidin-4(3H)-one 

2-[I2-(4-amlnosulfonylphenyl)ethyl]amlno]-3-methyl-6-pyridln-4-ylpyrimldin-4(3H)-one, 
2-[[2-(3-chlorophenyl)ethyl]amino]-3-methyl-6-pyridin-4-ylpyrimidin-4(3H)-one, 
2-[[2-(thlophen-2-yi)ethyllamino ]-3-methyl-6-pyridin-4-ylpyrlmidin-4(3H)-one, 
2-[[4-(phenyl)butyl]amlno ]-3-methyl-6-pyridln-4-ylpyrimidin-4{3H)-one, 

so 2-[[2-(4-phenylmethoxyphenyl)ethyl]amlno]-3-methyl-6-pyridin-4-ylpyrimldln-4(3H)-one, 
2-p-(4-phenylphenyl)ethyi]amino]-3-methyl-6-pyridin-4-ylpyrimidin-4(3H)-one, 
2-[{phenylmethyl)amlno ]-3-methyl-6-pyridin-4-ylpyrimldin-4(3H)-one, 
2-[[(2-methoxyphenyl)methyI]aminol-3-methyl-6-pyridin-4-yipyrimidln-4(3H)-one, 
2-[I2-(2,5-dimethoxyphenyl)ethyl]methylamino]-3-methyI-6-pyridin-4-ylpyrimidin-4(3H)-one, 

ss 2-[I[3-{3-aminopropoxy)phenylJmethyl]amino]-3HTiethyl-6-pyridin-4-yipyrimldin-4{3H)-one, 
2-[[[3-(aminomethyl)phenyQm^hyl]amino]-3Hfnethyl-6-pyridin-4-ylpyrimidin-4(3H)^ 
2-[[3-(phenyl)propyl]amino ]-3-phenylmethyl-6-pyridln-4«yipyrimkiln-4(3H)-one, 
2H[2-(1HHndol-3-yl)ethyl]amino]-3-methyi-6-pyrldin-4-yIpyrimWln-4(3H)-one, 
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2-[I2-(5-methoxy-1 H-indol-3-yl)ethyOamjno]-3-methyl-6-pyridln-4-ylpyrimidin-4(3H)-on 

2-II2-(6i)henylmethoxy-1H-lndol-3-yl)GthylJamlno]-3-methyl-6-pyridln-^^^ 

2-|I2-(7HT)ethyl-1H-lndol-3-yDethyOamlno]-3-methyl-6-pyiidin^^ 

2-Q2-(1-methyl-1H-lndol-3-yI)ethyl]amlno]-3-methyl-6-pyr1din-4-yIpyri^ 

2-[I2-(1-methyl-1H-indol-3-yl)ethyQmethylamino]-3-methyl-6-pyridin^^^ 

2-(cyclopentyIamino)-3-methyl-6-pyridin-4-y|pyrimjdin-4(3H)-one, 

2-(e%lamino)-3-methyl-6-pyrldin-4-ylpyrlrnldln-4(3H)-one, 

2-[( indan-2-yi)amino ]^-methyl-6-pyrldin-4-ylpyrlmldin-4(3H)-one. 

2-(piperidln-1 -yl)-3-methyl-6-pyrldin-4-ylpyrlmidin-4(3H)-one. and 

2-(pyrrolidin-1-yl)-3-methyl-6-pyridln-4-ylpyrimldln-4(3H)-one, 

or a salt thereof, or a solvate thereof or a hydrate thereof. 

8. A medicament comprising as an active ingredient a substance selected from the group consisting of a pyrimidone 
derivative represented by formula (I) or a salt thereof, or a solvate thereof or a hydrate thereof according to claim 1 . 

9. A GSK3P inhibitor selected from the group of a pyrimidone derivative represented by formula (I) or salt thereof, or 
a solvate thereof or a hydrate thereof according to claim 1 . 

10. Use of a compound according to daim 1 to 7 forthe preparation of a medicament for preventive and/or therapeutic 
treatment of a disease caused by abnormal GSKsp activity. 

1 1 . Use of a compound according to claim 1 to 7 for the preparation of a medicament for preventive and/or therapeutic 
treatment of a neurodegenerative disease. 

12. Use of a compound according to claim 1 1 , wherein the disease is selected from the group consisting of Alzheimer's 
disease, Parkinson's disease, frontoparietal dementia, corticobasal degeneration, Pick^ disease, cerebrovascular 
accidents, brain and spinal cord trauma and peripheral neuropathies. 
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